
ECON3150/4150 – Introductory Econometrics – Open book, home exam 

Exam date and time: Monday, May 25, 2020 from 09.00 – 14.00 (five hours) 

 

Language: The examination text is given in English. You may submit your response in 

Norwegian, Swedish, Danish or English.  

Guidelines: You should upload your text in pdf format - one pdf per question. You can 

scroll back and forth in the problem set. 

 

You should familiarize yourself with the rules that apply to the use of sources and citations. 

The answers to your exams are not expected to meet the formal requirements for references 

and citations in the spring 2020 exam. However, you should make references by indicating 

the source in the text. Creating a bibliography is not required. Whether you choose to do so, 

or not has no impact on your grade. The purpose of a reference is that the examiner should be 

able to look up the source him/herself, either to read it or to evaluate your interpretation. If 
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Question 1

A researcher wants to investigate if the number of hours that children go to school during a

year a�ects test scores. She has a panel data set with information on 150 regions for the years

2000-2010. The dependent variable testscoreit is the average test score (in points) obtained by

students in region i in year t. The explanatory variable hours in schoolit is the number of hours

that students spent in school in region i in year t.

a) The researcher decides to estimate the following regression model by OLS

testscoreit = β0 + β1 · hours in schoolit + uit (1)

She obtains the following estimation results

Give an interpretation, in words, of the estimated coe�cient β̂1.

b) Is the coe�cient on hours in schoolit signi�cantly di�erent from zero at a 1 percent signi�-

cance level?

c) The researcher decides to take the logarithm of test scores as dependent variable and estimates

the following regression model by OLS

ln(testscoreit) = π0 + π1 · hours in schoolit + εit (2)

She obtains the following estimation results
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Give an interpretation, in words, of the estimated coe�cient π̂1.

d) Compute a 95 percent con�dence interval around π1.

e) Do you think that the OLS estimator of π1 is an unbiased estimator of the causal e�ect of

hours in schoolit on ln(testscoreit)? Explain why or why not.

f) The researcher decides to use an instrumental variable approach to estimate the causal e�ect

of hours spent in school on average test scores. In 2005 there was a pandemic and all

schools were closed for part of the year. She decides to create a binary variable pandemict

which equals one for all regions in 2005 and zero otherwise. She estimates the following

�rst stage regression model by OLS

hours in schoolit = δ0 + δ1 · pandemict + εit (3)

and obtains the following estimation results

Do you think that the instrument relevance condition holds? Is pandemict a weak instru-

ment?
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g) The researcher estimates the following regression model by OLS

ln(testscoreit) = γ0 + γ1 · pandemict + υit

and obtains the following estimation results.

Use these results in combination with the �rst stage results from part f) to compute the

instrumental variable estimate of the e�ect of hours in schoolit on ln(testscoreit).

h) Do you think that, when using pandemict as an instrument to estimate the causal e�ect of

hours in schoolit on ln(testscoreit), the instrument exogeneity condition holds? Explain

why or why not.

i) Instead of using an instrumental variable approach the researcher decides to include region

�xed e�ects. She estimates the following regression model

ln(testscoreit) = θ0 + θ1 · hours in schoolit + ηi + νit (4)

and obtains the following estimation results.

Compare these results to the results in part c) and explain whether the results di�er and

if so why.
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j) The researcher thinks that estimating the following model by OLS

ln(testscoreit)− ln(testscoreit−1) = θ1 · (hours in schoolit − hours in schoolit−1) + (νit − νit−1)

(5)

will give an identical estimate of the causal e�ect of hours in schoolit on ln(testscoreit) as

the estimate shown in the R-output in part i). Is she right, explain why or why not.

k) The test is in English and in some regions students don't have English as their native lan-

guage. The researchers thinks this might a�ect test scores and decides to include the

binary variable no englishi which equals one for regions where students don't have En-

glish as their native language and zero otherwise. She estimates the following regression

model

ln(testscoreit) = θ0 + θ1 · hours in schoolit + θ2 · no englishi + ηi + ωit (6)

and obtains the following estimation results.

Explain why the R-output does not show an estimated coe�cient on no englishi. Is it

possible to estimate the coe�cient on the variable no englishi when region �xed e�ects

are included in the regression model?

l) The researcher wants to control for omitted variables that are common across regions but

that vary over time and decides to include year �xed e�ects. She estimates the following

regression model

ln(testscoreit) = θ0+θ1 ·hoursinschoolit+ηi+τ1 ·year2001+ ...+τ10 ·year2010+µit (7)

She wants to test whether the time �xed e�ects are jointly signi�cantly di�erent from zero

and performs an F-test with the following results:
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Are the time �xed e�ects jointly signi�cantly di�erent from zero at a 1 percent signi�cance

level?
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Question 2

A business owner wants to know if bonus payments will increase the work e�ort of the employees.

He asks his research department to set up an experiment in order to estimate the average

causal e�ect of bonus payments on work e�ort. The research department randomly assigns 500

employees either to a treatment group or a control group. The 250 employees assigned to the

treatment group receive a bonus if they meet the target, the 250 employees in the control group

do not get a bonus if they meet the target. The experiment lasts for 3 months and at the end of

the period the research department collects information on work e�ort. They construct a binary

variable efforti which equals one if the worker exerted high e�ort during the 3 months and zero

if the worker exerted low e�ort. The data set collected by the research department contains in

addition a binary variable bonusi which equals one if the worker was assigned to the treatment

group and zero if assigned to the control group and the variable femalei which equals one for

female employees and zero for male employees.

a) The research department decides to estimate the following regression model by OLS

efforti = β0 + β1 · bonusi + ui (1)

and obtains the following estimation results

Give an interpretation, in words, of the estimated coe�cients β̂0 and β̂1.

b) The experiment started during the summer holiday and all 500 workers of the �rm were

randomly assigned to the treatment or control group. Part of these workers are students.

Midway during the experiment, the summer holiday ends and all students quit their job

and go back to school. These students are therefore not part of the data set collected

by the research department. Do you think that the OLS estimator of β1 in model (1)

(estimated in part (a)) is a consistent estimator of the causal e�ect of bonus payments on

the probability of exerting high e�ort? Explain why or why not.
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c) The business owner wants to know if men and women respond di�erently to bonus payments.

In order to answer this question the research department decides to estimate the following

regression model by OLS

efforti = β0 + β1 · bonusi + β2 · femalei + β3(bonusi × femalei) + εi (2)

and obtains the following estimation results

Give an interpretation, in words, of the estimated coe�cient β̂3. What is the estimated

e�ect of bonus payments on the probability of exerting high e�ort for men and for women?

d) The business owner wants to know if the probability of exerting high e�ort di�ers signi�cantly

between men and women in absence of a bonus payment. Use the results of part c) and a

5 percent signi�cance level to answer the question of the business owner.

e) The business owner wants to know if the probability of exerting high e�ort di�ers signi�cantly

between men and women in case workers receive a bonus payment if they meet the target.

Explain how the research department can answer the question of the business owner.
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f) The research department decides to estimate a logit model and they obtain the following

estimation results

What is the estimated e�ect of bonus payments on the probability of exerting high e�ort

for men and for women?

g) Does the 99 percent con�dence interval around the logit coe�cient on the interaction term

between femalei and bonusi include the value zero?

h) The research department decides to estimate a probit model and they obtain the following

estimation results

What is the estimated e�ect of bonus payments on the probability of exerting high e�ort

for men and for women?
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